In vitro and ex vivo gene delivery to cells by electroporation.
Electroporation generally refers to the technique of permeabilizing cell membranes by applying a short and intense electric pulse across a cell, such that the barrier function of the membrane is instantaneously compromised. During such time, genetic materials may travel across the membrane. For a successful gene transfer process, the barrier function of the cell membrane is rapidly restored, and the cell survives. The electrotransfection process thus comprises two steps. The first step is electroporation, which is governed by the electrical properties of the cell and the suspension medium. The controlling parameters are mainly electrical. The second step is recovery, which must take into account the biological characteristics of the cells. We consider these two steps in this chapter.